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(54) Article conveying device 

(57) A conveying device which articles supplied 
intermittently in a plurality of rows are discharged con- 
tinuously in a single row, comprising a rotational con- 
veying mechanism (23) and a reciprocating driving 
mechanism (24). The rotational conveying mechanism 
(23) roationally conveys numerous empty-bag holding 
members disposed at equal intervals in one direction 
along a ring-form track (or race-track path) which has a 
pair of parallel sections, and the reciprocating driving 
mechanism (24) causes the rotational conveying mech- 
anism (23) as a whole to perform a reciprocating move- 
ment through a specified distance along the parallel 
sections of the ring-form track. On a supply side (A) of 
the parallel sections, the empty-bag holding members 



are moved intermittently by a distance that is equal to 
an integral multiple of an attachment spacing of the 
empty-bag holding members; while on a discharge side 
of the parallel sections, the empty-bag holding mem- 
bers are moved continuously at a constant speed. 
Empty-bags (W) are supplied to the empty-bag holding 
members when the empty-bag holding members are 
stopped on the supply side (A) and these empty-bags 
(W) are discharged downward from the empty-bag hold- 
ing members on the discharge side of the parallel sec- 
tions and inserted into grooves of retainers (R) that are 
conveyed at a constant speed. 




Q. 

LU 



Primed by Xerox (UK) Business Services 

2.16.7 (HRSJ/3.6 



1 



EP1 035 023A1 



2 



Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to an article 
conveying device which is used to convey a plurality of 
articles such as bags or containers at a high speed and 
more particularly to a conveying device in which articles 
supplied intermittently in a plurality of rows are dis- 
charged continuously in a single row or articles supplied 
continuously in a single row are discharged "intermit- 
tently in a plurality of rows. 

2. Prior Art 

[0002] Japanese Patent Application Laid-Open 
(Kokai) No. H2-296617 (corresponding to U.S. Patent 
No. 5,096,041) discloses a conveying device in which 
an endless conveyor on which numerous holders are 
disposed at equal intervals rotates in one direction 
along a ring-form track that has a pair of parallel sec- 
tions and in which the operating characteristics differ 
between first side of the parallel sections and the sec- 
ond side of the parallel sections, in one set of operating 
characteristics, the endless conveyor moves intermit- 
tently on the first side and runs continuously on the sec- 
ond side. As a result of these operating characteristics, 
a plurality of holders can be simultaneously supplied 
with articles on the first side of the conveying device, 
and these articles can be continuously discharged on 
the second side of the conveying device. 
[0003] The above-described prior art discloses in a 
concrete manner a mechanism for obtaining different 
operating characteristics on the different sides of the 
respective parallel sections of an endless conveyor. 
This mechanism is equipped with a pair of rolls which 
are rotably held on a carriage, an endless conveyor 
which is mounted on these rolls, a driving wheel which 
rotationaliy derives the endless conveyor, and a cam 
which is mounted on a common drive shaft with the driv- 
ing wheel and rotates together with the riving wheel so 
that the carriage performs a reciprocating movement. 
[0004] Furthermore, in Japanese Patent Applica- 
tion Laid-Open (Kokai) No. H10-310230, a conveying 
device is described. In this conveying device, an end- 
less chain on which numerous holders are disposed at 
equal intervals is mounted on a pair of sprockets so that 
the endless chain is rotated in one direction along a 
ring-form track which has a pair of parallel sections. The 
endless chain intermittently stops on a first side the par- 
allel sections and runs continuously on a second side of 
the parallel section. 

[0005] The above-described prior art disclosed in a 
concrete manner a mechanism for obtaining different 
operating characteristics on the different sides of the 
respective parallel sections. This mechanism which is 



equipped with: a separate pair of sprockets installed 
coaxially in positions beneath the pair of sprockets, an 
endless chain used for driving which is mounted on this 
separate pair of sprockets, a connecting member which 

5 holds the pair of sprockets so that the sprockets are 
rotatable, and intermittent-driving and continuous-driv- 
ing sprockets which are respectively disposed on the 
first and second sides of the parallel sections of the end- 
less chain used for driving. 

io [0006] In the conveying devices described above, a 
single row or a plurality of rows of articles supplied inter- 
mittently on the first side of the parallel sections can be 
continuously discharged in a single row on the second 
side of the parallel section. However, in the case of the 

is mechanism described in Japanese Patent Application 
Laid-Open (Kokai) No. H2-296617, the reciprocating 
movement of the carriage is accomplished by a cam. 
and the cam and driving wheel are simultaneously 
rotated by a single drive shaft As a result, the system 

20 can only be operated in a pattern determined at the time 
of the initial setting of the stroke of the carriage and the 
number of article supplied at one time, etc. Thus, the 
system tacks all-purpose adaptability. 
[0007] On the other hand, in the case of the mech- 

25 anism described in Japanese Patent Application Laid- 
Open (Kokai) No. H1 0-31 0230, the mechanism has a 
structure in which all of the loads involved in the realiza- 
tion of the above-described operating characteristics 
(the sprockets that perform a reciprocating movement, 

30 the numerous holders that change their running speed, 
etc.) are applied to a single endless chain used for driv- 
ing. As a result, an unreasonable amount of force is 
applied to the endless chain used for driving, so that this 
chain tends to stretch. Consequently, the positioning 

35 precision drops during operation (i. e., the stopping posi- 
tions of the holders shift). Especially in the case of a 
high-speed operation, the acceleration of the sprockets 
and holders is great, so that the load applied to the 
chain is also increased. Moreover, in the conveying 

40 device described in Japanese Patent Application Laid- 
Open (Kokai) No. H10-310230, the articles are supplied 
in a single row; however, the positioning precision is 
even more important in cases where numerous articles 
are simultaneously supplied in a plurality of rows. 

45 

SUMMARY OF THE INVENTION 

[0008] Accordingly, the present invention is made in 
light of the problems in the prior art. 
so [0009] The object of the present invention is to pro- 
vide an article conveying device in which articles sup- 
plied intermittently in a plurality of rows are discharged 
continuously in a single row, or articles supplied contin- 
uously in a single row are discharged intermittently in a 
. 55 plurality of rows, and the article conveying device has 
all-purpose adaptability which allows the selection of 
various patterns of operating characteristics, etc., and 
the positioning precision of the conveying device is pre- 
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vented from dropping even in the case of a high-speed 
operation. 

[0010] The article conveying device of the present 
invention is provided with: a rotational conveying mech- 
anism which rotationally conveys numerous article hold- 
ing members disposed at equal intervals in one 
direction along a ring-form track (or a racetrack shape 
path) that has a pair of parallel sections, and-a recipro- 
cating driving mechanism which causes the rotational 
conveying mechanism as a whole to perform a recipro- 
cating movement for a specified distance along the par- 
allel sections; and the rotational conveying mechanism 
and reciprocating driving mechanism have their own 
driving sources. In addition, the article holding members 
have a moving speed that is synthesized from the rota- 
tional conveyance and reciprocating movement, and the 
article holding members are moved intermittently a 
specified distance (which is a specified distance that is 
an integral multiple of the attachment spacing of the 
article holding members) on the first side of the parallel 
sections and are moved continuously at a constant 
speed on the second side of the parallel sections. 
[0011] In this conveying device, it is desirable that 
the driving sources of the rotational conveying mecha- 
nism and reciprocating driving mechanism both be 
servo motors. Furthermore, in order to realize the 
above-described operating characteristics, the rota- 
tional conveying speed of the article holding members is 
set at different values during the advancing movement 
and return movement of the rotational conveying mech- 
anism, and the speed of the advancing movement and 
the speed of the return movement of the rotational con- 
veying mechanism are set at different values. 
[0012] In the conveying device described above, 
articles are supplied simultaneously to a plurality of arti- 
cle holding members when the article holding members 
are stopped on the first side of the parallel sections and 
are successively discharged from the article holding 
members that are moving continuously on the second 
side of the parallel sections; or articles are continuously 
supplied to the article holding members that are moving 
continuously on the second side of the parallel sections 
and are simultaneously discharged from a plurality of 
the article holding members when the article holding 
members are stopped on the first side of the parallel 
sections. 

BRIEF DESCRIPTION OF THE DRAWINGS: 
[0013] 

Figure 1 is a schematic diagram which illustrates 
the overall retainer type continuous-filling packag- 
ing system according to the present invention; 
Figure 2 is a conceptual diagram which explains the 
function of the bag supply device of the present 
invention; 

Figure 3 is a diagram which illustrates the operating 
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pattern of the empty-bag holding member convey- 
ing device of the bag supply device; 
Figure 4 is a conceptual diagram showing the func- 
tion of the discharge device of the present inven- 

5 tion; 

Figure 5 is a plan view of the empty-bag holding 
member conveying device of the bag supply device 
of the present invention; 
Figure 6 is a side view thereof; 

10 Figure 7 is a sectional arrow view taken along the 
line 7-7 in Figure 6; 

Figure 8 is a sectional arrow view taken along the 
line 8-8 in Figure 6; 

Figure 9 is a side view of the intermittent empty bag 
is supply device of the bag supply device of the 
present invention; 

Figure 10 is a plan view of the retainer conveying 
device of the bag supply device of the present 
invention; 

20 Figure 1 1 is a side view thereof; 
Figure 12 is a front view thereof; 
Figure 13 is a diagram which illustrates the struc- 
ture of the empty-bag holding members; • 
Figure 14(a) shows the structure of the retainers, 

25 Figure 14(b) shows the empty bag W inserted into 
the retainer, and Figure 14(c) shows the opening 
process of the bag in the retainer; 
Figure 15 is a plan view of the full-bag holding 
member conveying device of the bag discharge 

30 device of the present invention; 

Rgure 16 is a side view thereof; and 

Rgure 17 is a sectional arrow view taken along the 

line 17-17 in Figure 16. 

35 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0014] Below, an example in which the present 
invention is applied to a retainer type packaging system 

40 (i.e., a packaging system which is devised so that pack- 
aging bags (or containers) are accommodated in retain- 
ers, and various packaging operations such as filling 
with contents and sealing of the bag mouths, etc., are 
performed on the packaging bags while the retainers 

45 are conveyed) will be described in detail with reference 
to Figures 1 through 17. 

[001 5] First, Figure 1 is a schematic plan view of the 
retainer type packaging system. In this retainer type 
packaging system, the retainers are conveyed by a con- 
so veyor along a conveying path formed in the shape of a 
loop, and are subjected to various packaging operations 
by a plurality of devices installed along this conveying 
path. 

[0016] The devices disposed along the main con- 
55 veying path (indicated by solid arrows) 1 are a bag sup- 
ply device 2 which supplies empty bags to retainers 
conveyed at a constant speed, a bag mouth opening 
device 3, a liquid preparatory filling device 4, a solid 
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matter filling device 5, a liquid filling device 6, a steam 
degassing device 7, a sealing device 8, and a discharge 
device 10 which extracts the full bags (full containers) 
held in the retainers conveyed at a constant speed and 
intermittently discharges these full bags onto a product- 
conveying conveyor 9. 

[0017] Furthermore, a defective bag discharge 
device 12 is installed along a defective retainer dis- 
charge path 1 1 (indicated by broken-line arrows), and a 
retainer cleaning device 14 and drying device 15 are 
installed along a cleaning path 13 (indicated by a two- 
dot chain lines). The cleaning path 13 is ordinarily 
closed, and it is opened when the retainers have 
become soiled. 

[0018] First, the various devices installed along the 
main conveying path 1 will be described. 
[001 9] Empty retainers R (shown for example in 
Figure 14(a)) are supplied with empty bags W by the 
bag supply device 2 (which will be described in detail 
later), and the side edges of the empty bags W are 
inserted into the insertion grooves Rb of the retainers R 
(see Figure 14 (b)). and the retainers R are conveyed to 
the bag mouth opening device 3. 
[0020] The bag mouth opening device 3 is a rotary 
type bag mouth opening device, and it is equipped with 
a processing rotor (opening rotor) 1 6 which has a plural- 
ity of opening means disposed at equal intervals around 
its circumference. When retainers R which have empty 
bags W inserted into their insertion grooves Rb are 
introduced, the opening means open the mouths of the 
empty bags W by applying vacuum suction from both 
sides during one rotation of the bag mouth opening 
device 3 (see changes shown in Figure 14(b) -> 14(c)) 
and feed the empty bags W into the next process. The 
introduction of retainers R onto the processing rotor 16 
is accomplished by a timing screw 17 and star wheel 
18a which rotate in synchronization, and the feed-out of 
retainers R into the next process is accomplished by a 
star wheel 18b and timing screw 19. 
[0021] The liquid preparatory filling device 4, solid 
matter filling device 5. liquid filling device 6, steam 
degassing device 7 and sealing device 8 are all rotary 
type devices. The introduction and feed-out of retainers 
R are accomplished by star wheels and timing screws. 
[0022] The bags (or containers) are preparatorily 
filled with liquid by the liquid preparatory filling device 4, 
filled with solid matter by the solid matter filling device 5, 
and further filled with liquid by the liquid filling device 6. 
In this case, the preparatory filling with liquid is per- 
formed prior to filling with solid matter so as to prevent 
in advance the accumulation of air in the bottom of the 
bag that would be caused as a result of the filling with 
solid matter. Next, steam is blown in by the steam 
degassing device 7 so as to drive the air out of the bag, 
and the mouth of each bag is immediately provisionally 
sealed; and in the sealing device 8, a second sealing 
and cooling-sealing (cooling of the sealed portion) are 
performed. 



[0023] In the discharge device 10, the sealed full 
bags (or filled bags) are extracted from the conveyed 
retainers R, and the extracted bags are discharged onto 
the product-conveying conveyor 9 so that the bags are 

5 lined up. The empty retainers R are fed out from the dis- 
charge device 10 and conveyed toward the bag supply 
device 2 along the main conveying path 1. 
[0024] The defective retainer discharge path 11 
branches off from the main conveying path 1 on the 

w downstream side of the solid matter filling device 5 and 
rejoins the main conveying path 1 on the upstream side 
of the bag supply device 2. 

[0025] More specifically, a defective retainer dis- 
charge means (not shown) removes empty retainers 

is into which no bag has been inserted from the main con- 
veying path 1, and it also removes retainers into which 
defective bags (bags with problems that would hinder 
normal packaging processing, such as bags that have 
not been opened, bags that have undergone a posi- 

20 tional shift inside the retainer, bags with insufficient 
measurements or bags with liquid adhering to the 
sealed portion, etc.) have been inserted from the main 
conveying path 1. The defective retainer discharge 
means further feeds these removed retainers onto the 

25 defective retainer discharge path 1 1 . The defective bags 
are then extracted from the retainers by the defective 
bag discharge device 12, and the empty retainers are 
caused to rejoin the main conveying path 1(1a). 
[0026] The cleaning path 13 connects the down- 

30 stream side of the discharge device 10 and the 
upstream side of the bag supply device 2. When the 
retainers have become soiled, this path is used instead 
of the main conveying path 1 (1a). The soiled retainers 
are cleaned by the retainer cleaning device 14 and dried 

35 byte drying device 15; afterward, the retainers are fed 
out onto the main conveying path 1 at a point which is 
on the upstream side of the bag supply device 2. 
[0027] Next, the bag supply device 2 in the present 
invention will be described in detail. Figure 2 shows the 

40 bag supply device 2 used in the present invention. 
[0028] The bag supply device 2 comprises an 
empty-bag holding member conveying device 21, an 
empty-bag supply device (not shown), a retainer con- 
veying device 22 and a bag insertion device (not 

45 shown). 

[0029] The empty-bag holding member conveying 
device 21 includes a rotational conveying mechanism 
23 and a reciprocating driving mechanism 24. The rota- 
tional conveying mechanism 23 rotationally conveys 

so numerous empty-bag holding members (in Figure 2, 
empty bags W are shown instead of the empty-bag 
holding members) disposed at equal intervals on an 
endless conveyor chain in one direction along a ring- 
form track (or a race-track shape path) that has a pair of 

55 parallel sections (driving in this case is accomplished by 
a variable-speed driving motor M,). The reciprocating 
driving mechanism 24 causes a reciprocating move- 
ment of the rotational conveying mechanism 23 as a 
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whole through a specified distance along the parallel 
sections (driving in this case is accomplished by means 
of a variable-speed driving motor M 2 ). 
[0030] The empty-bag supply device (not shown) is 
disposed on a first side (i.e., on the empty-bag supply 
side A) of the parallel sections and supplies empty bags 
W to a plurality of empty-bag holding members tat are 
moved along the empty-bag supply side A, thus supply- 
ing one empty bag W to each empty-bag holding mem- 
ber. 

[0031 ] Meanwhile, the retainer conveying device 22 
is disposed on a second side (i.e., the retainer side B) of 
the parallel sections. The retainer conveying device 22 
continuously conveys numerous retainers R at equal 
intervals and at a constant speed along the parallel sec- 
tion. The insertion device extracts empty bags W from 
the empty-bag holding members that are moved along 
the retainer side B and further inserts these empty bags 
W into the retainers R being conveyed underneath. The 
attachment pitch of the empty-bag holding members on 
the conveyor chain of the rotational conveying mecha- 
nism 23 is set to be equal to the conveying pitch of the 
retainers R. 

[0032] In the empty-bag holding member conveying 
device 21 , the rotational conveying mechanism 23 rota- 
tionally conveys empty-bag holding members by means 
of the variable-speed driving motor M v The rotational 
conveying mechanism 23 as a whole makes a recipro- 
cating movement for a specified distance along the par- 
allel sections by the variable-speed driving motor M 2 . 
Meanwhile, the retainer conveying device 22 conveys 
retainers R at a constant speed (V 0 ) in the same direc- 
tion as the conveying direction on the retainer side B of 
the ring-form track by the driving motor M 3 . 
[0033] The rotational conveying speed of the 
empty-bag holding members produced by the driving 
motor M 1 and the speed of the reciprocating movement 
of the rotational conveying mechanism 23 produced by 
the driving motor M 2 are set to be different between its 
advancing movement (movement in the conveying 
direction of the retainers R which is the movement from 
the solid line toward the two-dot chain line in Figure 2) 
and return movement (movement from the two-dot 
chain line toward the solid line). In this case, on the 
empty-bag supply side A, the rotational conveying 
speed (Ui) of the empty-bag' holding members pro- 
duced by the driving motor M 1 during the advancing 
movement and the speed of the advancing movement 
(U 3 ) of the rotational conveying mechanism 23 pro- 
duced by the driving motor M 2 are synthesized (or 
mutually canceled) so that the moving speed of the 
empty-bag holding members becomes zero. Further- 
more, on the retainer side B, the rotational conveying 
speed of the empty-bag holding members (Ut during 
advancing movement, U2 during return movement) pro- 
duced by the driving motor during reciprocating 
movement and the reciprocating movement speed of 
the rotational conveying mechanism 23 (U 3 ) during 



advancing movement U 4 during return movement) pro- 
duced by the driving motor M 2 are also synthesized, so 
that the moving speed of the empty-bag holding mem- 
bers is always the same as the conveying speed of the 

5 retainers R. 

[0034] As a result of setting the speeds as 
described above, empty bags W are supplied to empty- 
bag holding members, which have a moving speed of 
zero (i.e., which are in a stopped state), from the empty- 

10 bag supply device (not shown) during the advancing 
movement of the rotational conveying mechanism 23 on 
the empty-bag supply side A. On the other hand, on the 
retainer side B, empty bags W are discharged from 
empty-bag holding members, which is moving at the 

is same speed as the retainers R, and continuously put in 
the retainers R. Since empty bags W are supplied to a 
plurality of empty-bag holding members at one time on 
the empty-bag supply side A, the working efficiency of 
the bag supply device 2 is improved. 

20 [0035] In the above-described bag supply device 2, 
the driving conditions, etc. of the respective driving 
motors can be determined once the conditions are set. 
The conditions are, for instance, the processing capac- 
ity S (bags/minute), the number of bags n supplied at 

25 one time (number), the conveying pitch of the retainers 
R (which is equal to the attachment pitch of the empty- 
bag holding members) p and the advancing movement 
time of the rotational conveying mechanism 23 (which is 
equal to intermittent stopping time of the empty-bag 

30 holding members on the empty-bag supply side A) 
(seconds). 

[0036] The formulae shown below are examples of 
calculations for a case in which it is assumed that the 
switching from the speed during advancing movement 

35 to the speed during return movement (or the switching 
from the speed during return movement to the speed 
during advancing movement) is performed instantly in 
the respective driving motors as shown in Figure 3. 
[0037] In the formulae shown below, the respective 

40 symbols have the following meanings: 

t 2 : return movement time of the rotational conveying 
mechanism (= intermittent moving time of the con- 
tainer holding members on the empty-bag supply 
45 side A) 

M (m): advancing movement distance (= return 
movement distance) of the rotational conveying 
mechanism 

Ui (m/minute): rotational conveying speed of the 
so empty-bag holding members (during advancing 
movement of the rotational conveying mechanism) 
U 2 (m/minute): rotational conveying speed of the 
• empty-bag holding members (during return move- 
ment of the rotational conveying mechanism) 
55 U 3 (m/minute): advancing movement speed of the 
rotational conveying mechanism 
U 4 (m/minute): return movement speed of the rota- 
tional conveying mechanism 
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V 0 (m/minute): conveying speed of the retainers 
V, (m/minute): synthesized moving speed of the 
empty-bag holding members on the retainer side B 
(during advancing movement of the rotational con- 
veying mechanism) 

V 2 (m/minute): synthesized moving speed of the 
empty-bag holding members on the retainer side B 
(during return movement of the rotational conveying 
mechanism) 

V 3 (m/minute): synthesized moving speed of the 
empty-bag holding members on the empty-bag 
supply side A (during advancing movement of the 
rotational conveying mechanism) 
V 4 (m/minute): synthesized moving speed of the 
empty-bag holding members on the empty-bag 
supply side A (during return movement of the rota- 
tional conveying mechanism) 



t 2 =60xn/S-t 1 

U^Sxp/2 
U 2 =Sxp+ (t ^Sxp/2) / (60xn/S-t ,) 
U 3 =Sxp/2 
U 4 =(t 1 xSxp/2)/(60xn/S-t 1 ) 
V 0 =V 1= V 2 =pxS 
V 3 =0 

V 4 =60xnxp/(60xn/S-t 1 ) 

[0038] Furthermore, where L is the distance that 
the empty-bag holding members are conveyed during 
the return movement on the empty-bag supply side A 
(i.e., the distance obtained by synthesizing the convey- 
ing distance of the rotational conveying mechanism and 
the distance of the return movement of the rotational 
conveying mechanism), this L can be called the dis- 
tance advanced at a synthesized speed of V 4 during the 
return movement time (t 2 /60) minutes. Therefore, L can 
be expressed as follows: 

L=V 4 xt 2 /60 

[0039] Furthermore, the following is obtained by 
substituting V 4 and t 2 into this equation: 

L=pxn 

[0040] In other words, on the empty-bag supply 
side A of the rotational conveying mechanism 23, n 



number of empty-bag holding members are conveyed at 
a time during the return movement time, and n number 
of empty bags W are supplied at a time during the 
advancing movement time. As a result, a successive 
5 supply of empty bags W can be intermittently performed 
for ail of the empty-bag holding members, and the con- 
veying of empty-bag holding members with empty bags 
missing can be prevented. 

[0041] Furthermore, in the above-described exam- 
io pies of calculation, it is assumed that the switching of 
the speeds of the respective driving motors is per- 
formed instantaneously. In an actual device, however, 
the switching of the speeds of the driving motors cannot 
be performed instantaneously, and acceleration and 
15 deceleration operations occur only during switching. 
Accordingly, calculations must be performed with this 
point taken into account. 

[0042] Figure 4 is a schematic diagram of the dis- 
charge device 10 of the present invention. The dis- 
20 charge device 10 includes a conveying device (a full- 
bag holding member conveying device 25) of the 
present invention. 

[0043] The discharge device 10 comprises a full- 
bag holding member conveying device 25 (including a 

25 full-bag holding member release device not shown) and 
a product-conveying conveyor 9. The full-bag holding 
member conveying device 25 is equipped with a rota- 
tional conveying mechanism 27, an operating mecha- 
nism (not shown), and a variable-speed reciprocating 

30 driving mechanism 28. The rotational conveying mech- 
anism 27 rotationally conveys numerous full-bag hold- 
ing members (in Figure 4, full bags are shown 
instead of the full-bag holding members) disposed at 
equal intervals on an endless conveyor chain in one 

35 direction along a ring-form track that has a pair of paral- 
lel sections (driving in this case is accomplished by 
means of a variable-speed driving motor M 4 ). The oper- 
ating mechanism (that includes the full-bag holding 
member release device) performs raising and lowering 

40 and opening and closing of the full-bag holding mem- 
bers as these members are rotationally conveyed. The 
variable-speed reciprocating driving mechanism 28 
causes a reciprocating movement of the rotational con- 
veying mechanism 27 as a whole through a specified 

45 distance along the parallel sections (driving in this case 
is accomplished by a variable-speed driving motor M5). 
[0044] The retainer conveying device 26 is dis- 
posed on the first side (the retainer side C) of the paral- 
lel sections and continuously conveys numerous 

so retainers R at equal intervals and at a constant speed 
along the parallel section. The full-bag holding member 
release device and product-conveying conveyor 9 are 
respectively disposed on the second side (i.e., on the 
full-bag exit side D) of the parallel sections. 

55 [0045] The full-bag holding members moving along 
the retainer side C are successively supplied with full 
bags W 1 from the respective retainers R (practically the 
full-bag holding members extract the full bags W 1 from 
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the retainer R); and the full-bag holding members mov- 
ing along the full-bag exit side D are operated on by the 
full-bag holding member release device and discharge 
full bags Wt onto the product-conveying conveyor 9. 
The attachment pitch of the full-bag holding members 
on the conveyor chain of the rotational conveying mech- 
anism 27 is set equal to the conveying pitch of the 
retainers R. 

[0046] In the full-bag holding member conveying 
device 25, the rotational conveying mechanism 27 rota- 
tionally conveys the full-bag holding members by the 
variable-speed driving motor M 4 , and the rotational con- 
veying mechanism 27 as a whole is caused to perform 
a reciprocating movement along the parallel sections by 
the variable-speed driving motor M 5 . Meanwhile, the 
retainer conveying device 26 conveys retainers R at a 
constant speed (V 0 ) in the same direction as the con- 
veying direction on the retainer side C of the ring-form 
track by the driving motor Mg. 
[0047] The rotational conveying speed of the full- 
bag holding members produced by the driving motor M 4 
and the speed of the reciprocating movement of the 
rotational conveying mechanism 27 produced by the 
driving motor M 5 are set at different values during the 
advancing movement (movement m the conveying 
direction of the retainers R is designated as the advanc- 
ing movement; this movement being from the solid line 
toward the two-dot chain line in Figure 4) and return 
movement (movement from the two-dot chain line 
toward the solid line). In this case, on the full-bag exit 
side D, the rotational conveying speed (U^ of the full- 
bag holding members produced by the driving motor M 4 
during the advancing movement and the speed of the 
advancing movement (U 3 ) of the rotational conveying 
mechanism 27 produced by the driving motor M 5 are 
synthesized (mutually canceled), and the moving speed 
of the full -bag holding members becomes zero. Further- 
more, on the retainer side C, the rotational conveying 
speed of the full-bag holding members (U 1 during 
advancing movement, and U 2 during return movement) 
produced by the driving motor M 4 during reciprocating 
movement and the reciprocating movement speed of 
the rotational conveying mechanism 27 (U 3 during 
advancing movement, and U 4 during return movement) 
produced by the driving motor M 5 are synthesized, and 
the moving speed of the full-bag holding members is set 
so as to be always the same as the conveying speed of 
the retainers R. 

[0046] As a result of the speeds being set as 
described above, full bags W 1 are continuously supplied 
from the retainers R to full-bag holding members that 
are moving at the same speed as the retainers on the 
retainer side C; and on the full-bag exit side D, the full- 
bag holding member release device acts on the full-bag 
holding members at a synthesized speed of zero (i.e., in 
a stopped state) during the advancing movement of the 
rotational conveying mechanism 27, so that full bags W t 
are discharged onto the product-conveying conveyor 9. 



Since full bags W 1 are discharged from a plurality of full- 
bag holding members at one time on the full-bag exit 
side D, the working efficiency of the discharge device 10 
is improved, and full bags Wj can be discharged onto 

5 the product-conveying conveyor 9 in a state in which a 
plurality of full bags W 1 are arranged in a row. 
[0049] The driving conditions, etc. of the respective 
driving devices in this discharge device 10 are set in the 
same manner as in the bag supply device 2. 

io [0050] Next, the bag supply device 2 will be 
described more concretely with reference to Figures 5 
through 14. 

[0051 ] As shown in Figures 5 through 8, the empty- 
bag holding member conveying device 21 which forms a 

is part of the bag supply device 2 comprises a reciprocat- 
ing driving mechanism 24, which is installed on a bed 
31, and a rotational conveying mechanism 23, which is 
installed on this reciprocating driving mechanism 24 
and rotationally conveys numerous empty-bag holding 

20 members 32 along a ring-form track that has a pair of 
parallel sections. 

[0052] The reciprocating driving mechanism 24 
comprises: slide members 35 through 38 which are 
installed on the undersurfaces of frames 33 and 34; rails 

25 39 through 42 which are fastened to the bed 31 so that 
the slide members 35 through 38 are slidable along the 
surfaces thereof; bearings 43 and 44 which are fas- 
tened to the bed 31 , a screw shaft 45 which is rotatably 
supported on these bearings; a variable-speed driving 

30 motor (servo motor) M 2 which rotationally drives the 
screw shaft 45; a nut member 46 which is fastened to 
the undersurface of the frame 33 and engages with the 
screw shaft 45; and supporting frames 47 and 48 which 
support the rotational conveying mechanism 23. By 

35 driving the driving motor M 2 in the forward and reverse 
directions, the reciprocating driving mechanism 24 can 
cause the rotational conveying mechanism 23 to per- 
form a reciprocating movement to the left and right. 
[0053] The rotational conveying mechanism 23 is 

40 equipped with: pivot shafts 51 and 52 which are rotata- 
bly supported on a main frame 49; sprockets 53 through 
56 which are fastened to these pivot shafts 51 and 52; 
an upper conveyor chain 57 which is mounted between 
the upper sprockets 53 and 55; and a lower conveyor 

45 chain 58 which is mounted between the lower sprockets 
54 and 56. Empty-bag holding members 32 are 
attached to these upper and lower conveyor chains 57 
and 58 at equal intervals (pitch=p) via attachment mem- 
bers 59 so that the empty-bag holding members 32 face 

so outward. As shown in Figure 13, each of these empty- 
bag holding members 32 has a longitudinal groove 32a 
which opens on the front side; and longitudinally ori- 
ented slits 32b into which the empty bag W, particularly 
both side edge areas, is inserted are formed at an inter- 

55 mediate point in this longitudinal groove. Furthermore, 
the upper and lower conveyor chains 57 and 58 run 
while being guided on both sides by chain guides 61 
respectively installed on the main frame 49 in the paral- 
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lei sections. 

[0054] This rotational conveying mechanism 23 has 
a variable-speed driving motor (servo motor) M,. The 
driving force of this motor is transmitted to the pivot 
shaft 51 via gears, and the conveyor chains 57 and 58 
are caused to rotate via the sprockets 53 through 56, so 
that the empty-bag holding members 32 are rotationaily 
conveyed along the ring-form track. 
[0055] In addition, a bag-receiving stand 62 is 
installed along the ring-form track of the empty-bag 
holding members 32 round the periphery of the main 
frame 49 leading from the empty-bag supply side A to 
the retainer side B. This bag-receiving stand 62 is used 
in order to prevent the empty bags W accommodated in 
the slits 32b of the empty-bag holding members 32 from 
dropping out at an intermediate point. A groove 62a 
which allows the empty bags W to drop out from an 
intermediate point is formed on the retainer side B, and 
an insertion guide 63 which guides the empty bags W 
into the grooves of the retainers R (which are conveyed 
underneath at a constant speed) is attached to the 
undersurface of the above-described groove 62a. As 
shown, for example, in Figure 14, the retainers R have 
parallel sections Ra on their outer walls; and inside 
thereof, the retainers R further have grooves Rb into 
which the empty bags are inserted and bottom- 
equipped retaining holes Rc with substantially circular 
cross-sectional shapes which accommodate the body 
portions of the bags when the bags are opened. 
[0056] As shown in Figure 9, an empty-bag supply 
device 65 which forms a part of the bag supply device 2 
utilizes a conveyor magazine type bag supply device 
similar to that described in, for example, Japanese Pat- 
ent Application Laid-Open (Kbkai) No. 8-33721. 
[0057] This empty-bag supply device 65 is provided 
with: a belt conveyor 66 which continuously conveys 
numerous empty bags placed on the outside of the ring- 
form track of the empty-bag holding members 32 in a 
partially overlapped state with the bag mouths facing 
forward and downward, guide plates 67 which are dis- 
posed on the left and right, and which guide both side 
edges of the empty bags, a fast-feed belt 68 which sep- 
arates the leading empty bag conveyed by the belt con- 
veyor 66 from the following empty bags and fast-feeds 
this leading empty bag forward, a vacuum-suction 
extraction arm 71 which vacuum-chucks each empty 
bag W that has stopped as a result of contacting a stop- 
per 69 located in front, and lifts this bag by a specified 
distance, by means of a suction plate attached to the tip 
end of the vacuum-suction extraction arm 71 , and a vac- 
uum-suction swinging arm 72 which vacuum-chucks 
this empty bag W (by means of a suction plate attached 
to the tip end of the vacuum-suction swinging arm 72), 
pivots upward and carries the empty bag W to a point 
directly above one of the empty-bag holding members 
32. Furthermore, a raising-and-lowering arm 74 which 
is raised and lowered by a raising-and-lowering shaft 73 
is installed inside the ring-form track of the empty-bag 



holding members 32. By means of a suction plate 
attached to its tip end, this raising-and-lowering arm 74 
receives the empty bag W, that has been brought to a 
position directly above the empty-bag holding member 
5 32 by the vacuum-suction swinging arm 72, and lowers 
the empty bag W vertically downward, so that the empty 
bag W is inserted into the slits 32b of the empty-bag 
holding member 32. 

[0058] A plurality of such empty-bag supply devices 
10 65 (n units of devices 65) are installed side by side on 
the empty-bag supply side A, so that empty bags W can 
be simultaneously supplied to n empty-bag holding 
members 32. 

[0059] As shown in Figures 10 through 12, in the 

is above-described bag supply device 2, the retainer con- 
veying device 22 conveys the retainers R and inserts 
the empty bags W at the same time. 
[0060] The retainer conveying device 22 comprises, 
along with other components, a driving mechanism 75 

20 which is installed in the lower part of the bed 31 , a com- 
bination retainer conveying and bag insertion mecha- 
nism 76 which is installed on the bed 31, a retainer- 
conveying conveyor 77 which carries retainers R and 
conveys these retainers over the main conveying path 1 , 

25 and a retainer introduction screw 78. 

[0061 ] The combination retainer conveying and bag 
insertion mechanism 76 is provided with: pivot shafts 81 
and 82 which are rotatably supported on a main frame 
79, sprockets 83 through 86 (84 is omitted from the fig- 

30 ures) which are fastened to the pivot shafts, an upper 
conveyor chain 87 which is mounted between the upper 
sprockets 83 and 85, and a lower conveyor chain 88 
which is mounted between the lower sprockets 84 and 
86. Raising-and-lowering member guide shafts 89 are 

35 attached to these upper and lower conveyor chains 87 
and 88 at equal intervals (pitch=p) via attachment mem- 
bers 91 so that these guide shafts 89 face outward. In 
the parallel sections, the upper and lower conveyor 
chains 87 and 88 run while being guided on both sides 

40 by respective chain guides 92 installed on the main 
frame 79. Raising-and-lowering members 93 are slida- 
bly provided on the raising-and-lowering member guide 
shafts 89; and empty-bag insertion pins 94 are attached 
to the raising-and-iowering members 93 so as to face 

45 outward, and cam followers (rollers) 95 are attached to 
the raising-and-lowering members 93 so as to face 
inward. Furthermore, retainer spacing maintaining 
members 96 and plate springs 97 are attached to the 
lower ends of the raising-and-lowering member guide 

so shafts 89. 

[0062] The driving mechanism 75 of this retainer 
conveying device 22 has a driving motor (servo motor) 
M 3 ; and the driving force of this driving motor M 3 is 
transmitted to the pivot shaft 82 via a belt, pulley, speed 

55 reduction mechanism 98 and gears, etc., so that the 
conveyor chains 87 and 88 are rotated via the sprockets 
83 through 86. As a result, the raising-and-lowering 
member guide shafts 89 are rotationaily conveyed along 
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a ring-form track that has a pair of parallel sections. The 
driving force of the driving motor M 3 is transmitted to the 
retainer introduction screw 78 via a belt, pulley and 
transmission shaft 99. etc. 

[0063] In the combination retainer conveying and 
bag insertion mechanism 76, raising-and-lowering 
member raising-and-lowering cams 101 and 102 are 
installed at an inclination along both parallel sections of 
the ring-form track of the raising-and-lowering member 
guide shafts 89, and the cam followers 95 run on these 
cams. Furthermore, a cam plate 103 is attached to the 
pivot shaft 81 (positioned on the retainer entry side) at a 
height that connects with upper ends of the raising-and- 
lowering member raising-and-lowering cams 101 and 
102, and the cam followers 95 ride on this cam plate 
103. 

[0064] Furthermore, when the conveyor chains 87 
and 88 are rotated by the driving motor M 3 so that the 
raising-and-lowering member guide shafts 89 perform a 
rotational movement at a constant speed, the cam fol- 
lowers 95 are moved along the raising-and-lowering 
member raising-and-lowering cams 101 and 102. As a 
result on the retainer side E of the parallel sections, the 
raising-and-lowering members 93 are gradually low- 
ered; and on the parallel section F on the opposite side, 
these raising-and-lowering members 93 are gradually 
raised. The height of this rising and falling action is set 
so that the tip ends of the empty-bag insertion pins 94 
attached to the raising-and-lowering members 93 are 
positioned directly above the empty bags W held in the 
empty-bag holding members 32 on the high end of the 
retainer side E and so that the empty bags W can be 
extracted from the empty-bag holding members 32 and 
inserted into the retainers R located underneath on the 
low end of the retainer side E. 
[0065] The combination retainer conveying and bag 
insertion mechanism 76 also serves to convey the 
retainers R (that have been placed on the retainer-con- 
veying conveyor 77 and conveyed to the combination 
retainer conveying and bag insertion mechanism 76) at 
a constant conveying speed (V 0 ) and spacing (p) 
directly beneath the empty-bag holding members 32 
located on the retainer side B. In other words, the con- 
veying speed and spacing of the retainers R on the 
retainer-conveying conveyor 77 are first adjusted by 
means of the retainer introduction screw 78 and are 
then adjusted to a constant conveying speed (V 0 ) and 
spacing (p) by the retainer spacing maintaining mem- 
bers 96 which move at a constant speed together with 
the raising-and-lowering member guide shafts 89. 
When the retainers R are being conveyed, the parallel 
surfaces Ra are pressed against a retainer conveying 
guide 104 by the plate springs 97. As a result, the 
retainers R are positioned so that the positions of the 
bag insertion grooves Rb of the conveyed retainers R 
and the positions of the longitudinally oriented slits 32b 
of the empty-bag holding members 32 are aligned verti- 
cally. 



[0066] The overall operation of the above bag sup- 
ply device will again be described briefly. 
[0067] The empty-bag holding member conveying 
device 21 first operates as described earlier with refer- 

5 ence to Figure 2, so that the empty-bag holding mem- 
bers 32 are reduced to a moving speed of zero (i.e.. are 
in a stopped state) during the advancing movement of 
the rotational conveying mechanism 23 on the bag sup- 
ply side A. During this time, the bag supply device 65 

10 inserts empty bags W into the slits 32b of a plurality of 
empty-bag holding members 32 (i.e., n empty-bag hold- 
ing members 32). In other words, empty bags W are 
supplied to the empty-bag holding members 32. Then, 
in a state in which the lower ends of the empty bags W 

is are supported on the bag-receiving stand 62. the empty 
bags W are caused to move together with the empty- 
bag holding members 32 by the rotational conveying 
mechanism 23. Meanwhile, on the retainer side B, the 
empty-bag holding members 32 are moved at a con- 

20 stant speed (V 0 ); and the retainers R undeneath the 
empty-bag holding members 32 are conveyed at the 
same conveying speed (V 0 ) and the same conveying 
pitch (p) as the empty-bag holding members 32 by the 
retainer conveying device 22, and they are further con- 

25 veyed in a state in which these retainers R are aligned 
with the empty-bag holding members 32 in the vertical 
direction. 

[0068J When the empty-bag holding members 32 
arrive at the position of the groove 62a in the bag- 

so receiving stand 62 on the retainer side B, the empty-bag 
insertion pins 94 begin to drop in the retainer conveying 
device 22, so that the empty bags W accommodated in 
the slits 32b of the empty-bag holding members 32 are 
pushed from above and extracted below; and these 

35 empty bags W are then inserted via the insertion guide 
63 into the grooves Rb of the retainers R being con- 
veyed underneath. In other words, the empty bags W 
are discharged from the empty-bag holding members 
32. 

40 [0069] Next, the discharge device 10 will be 
described more concretely with reference to Figures 15 
through 17. 

[0070] As shown in Figures 15 through 17, the full- 
bag holding member conveying device 25 which forms a 

45 part of this discharge device 1 0 comprises: a reciprocat- 
ing driving mechanism 28 which is installed on a bed 
31, a rotational conveying mechanism 27 which is 
installed on this reciprocating driving mechanism 28 
and rotationally conveys numerous full-bag holding 

so members 106 along a ring-form track that has a pair of 
parallel sections, and an operating mechanism 105 
which performs raising and lowering and opening and 
closing of the full-bag holding members 106 as the full- 
bag holding members 106 are rotationally conveyed. 

55 [0071 ] The reciprocating driving mechanism 28 has 
the same structure as the reciprocating driving mecha- 
nism 24 illustrated in Figures 6 through 8. It can cause 
the rotational conveying mechanism 27 to- perform a 
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reciprocating movement to the left and right by driving 
the driving motor (servo motor) M 5 in the forward and 
reverse directions. 

[0072] The rotational conveying mechanism 27 is 
also substantially the same as the rotational conveying 
mechanism 23. The rotational conveying mechanism 27 
is equipped with: pivot shafts 108 and 109 which are 
supported on a main frame 107, sprockets 1 10 through 
113 which are fastened to the pivot shafts 108 and 109, 
an upper conveyor chain 114 which is mounted 
between the upper sprockets 1 10 and 1 12, and a lower 
conveyor chain 115 which is mounted between the 
lower sprockets 111 and 113. Raising-and-lowering 
guide shafts 116 are attached at equal intervals 
(pitch=p) to these upper and lower conveyor chains 1 1 4 
and 115, and raising-and-lowering cases 117 are 
attached to these raising-and-lowering guide shafts 1 1 6 
so as to be freely raised and lowered. The upper and 
lower conveyor chains 114 and 115 are guided from 
both sides by chain guides 1 18 respectively installed on 
the main frame 107 in the parallel sections. 
[0073] Full-bag holding members 106 are provided 
on the raising-and-lowering cases 117 so that the full- 
bag holding members face downward. Also provided on 
the raising-and-lowering cases 117 are: opening-and- 
closing rods 121 which are equipped with cam followers 
(rollers) 119 on their outward-facing end portions and 
open and close the full-bag holding members 106 by 
sliding inward and outward, compression springs 122 
which are fitted over the opening-and-ciosing rods 121 
and constantly drive the full-bag holding members 106 
in the closing direction, and cam followers (rollers) 123 
and 124 which are attached to the inward-facing end 
portions and outward-facing end portions of the raising- 
and-lowering cases 117. Meanwhile, cam followers 
(rollers) 125 which are attached to the upper portions of 
the raising-and-lowering guide shafts 1 16 so that these 
cam followers that face outward are also provided on 
the raising-and-lowering cases 117. 
[0074] A full-bag holding member raising-and-low- 
ering cam 1 26 and an opening-and-closing cam 1 27 are 
provided on the retainer side C of the parallel sections 
of the ring-form track of the full-bag holding members 
106. The respective cam followers 124 and 119 run on 
these cams so that the full-bag holding members 106 
are raised and lowered or opened and closed. Further- 
more, cam plates 128 and 129 are attached to the 
respective pivot shafts 108 and 109 at such a height that 
the raised positions of the full-bag holding members 106 
can be maintained "as is". Moreover, a cam plate 131 is 
likewise attached on the bag exit side D of the parallel 
sections, and the cam followers 123 ride or run on this 
cam plate 131. Furthermore, a horizontal cam 132 
which supports the weight of the raising-and-lowering 
guide shafts 116 and prevents sagging is installed 
around the upper periphery of the main frame 107, and 
the cam followers 125 fastened to the raising-and-lower- 
ing guide shafts 1 16 run on this horizontal cam 132. 



[0075] In addition, a bag guide 133 which prevents 
shaking of the full bags W 1 is installed in the rotation 
area extending from the retainer side C to the full-bag 
exit side D. 

5 [0076] The above-described raising-and-lowering 
cases 117 and respective associated members 119, 
121 through 124, as well as the cams 126 and 127 and 
cam plates 128, 129 and 131, constitute the main parts 
of the operating mechanism 105. 

w [0077] Furthermore, a full-bag holding member 
release device 134 which constitutes another main part 
of the operating mechanism 105 is installed on the full- 
bag exit side D of the parallel sections. A lever 135 
advances toward or withdraws from the cam followers 

is 119, and the full-bag holding members 106 are opened 
as a result of the tip end of this lever 135 pushing the 
cam followers 119. Furthermore, the product-conveying 
conveyor 9 which is a part of the discharge device con- 
veys the full bags W 1 (that slide down the chute 136) 

20 into the next process in a plurality of rows (n rows). 
Accordingly, this conveyor 9 is formed with a large width 
in order to allow the simultaneous dropping of a plurality 
of full bagsW^ 

[0078] In Figures 15 through 17, the retainer con- 
25 veying device 26 is omitted (in Figure 17, only the posi- 
tions of the retainer-conveying conveyor 137 and 
retainer introduction screw 138 are shown). However, 
the retainer conveying device 26 used in the discharge 
device also has a structure substantially the same as 
30 that of the retainer conveying device 22 shown in Fig- 
ures 9 through 1 1 (except that there is no need for the 
parts related to the insertion of empty bags). Further- 
more, the retainer conveying device 26 serves to convey 
the retainers R (which have been carried and conveyed 
35 on the retainer-conveying conveyor 137) at a constant 
conveying speed (V 0 ) and spacing (p) directly beneath 
the full-bag holding members 106 located on the 
retainer side C. 

[0079] The overall operation of the above discharge 

40 device 1 0 will again be briefly described. 

[0080] The full-bag holding member conveying 
device 25 first operates as described previously with ref- 
erence to Figure 4, so that the full-bag holding members 
106 are moved at a constant speed (V 0 ) on the retainer 

45 side C. Beneath these full-bag holding members 106, 
the retainers R are conveyed by the retainer conveying 
device 26 at the same conveying speed (V 0 ) and con- 
veying pitch (p) as the full-bag holding members 106 
and in a state in which the retainers R are aligned with 

so the full-bag holding members 106 in the vertical direc- 
tion. Then, the full-bag holding members 106 that have 
been conveyed to the retainer side C are gradually low- 
ered as a result of the cam followers 124 running along 
the full-bag holding member raising-and-lowering cam 

55 1 26; and at the same time, the cam followers 1 19 come 
into contact with the full-bag holding member opening- 
and-closing cam 127 so that the full-bag holding mem- 
bers 106 are opened. Then, at the lowest point the cam 
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followers 124 separate from the full-bag holding mem- 
ber opening-and-closing cam 127, so that the full-bag 
holding members 1 06 close and grip the upper portions 
of the full bags accommodated in the retainers R; 
and further, the full-bag holding members 106 rise and 
extract the full bags Wj from the retainers R. In other 
words, the full bags are supplied to the full-bag hold- 
ing members 106. 

[0081] Then, the cam followers 123 of the full-bag 
holding members 1 06 ride on the cam plate 1 28 and fur- 
ther run along the horizontal cam 131 on the full-bag 
exit side D; and during this period, the full-bag holding 
members 106 maintain a specified height. On this full- 
bag exit side D, the full-bag holding members 106 have 
a moving speed of zero (i.e., the full-bag holding mem- 
bers 106 are in a slopped state) during the advancing 
movement of the rotational conveying mechanism 27. 
During this period, the lever 135 of the full-bag holding 
member release device 134 advances and pushes the 
cam followers 119 inward with its tip end so that a plu- 
rality of full-bag holding members 106 (n full-bag hold- 
ing members 106) are opened at the same time, and n 
full bags are caused to drop. In other words, full bags 
are discharged from the full-bag holding members 
106 in n rows. Since the full-bag holding members 106 
are in a stopped state relative to the product-conveying 
conveyor 9, and since a plurality of full bags drop at 
the same time, the plurality of full bags W, that drop 
onto the product-conveying conveyor 9 maintain a con- 
figuration of n rows. 

[0082] As seen from the above, according to the 
present invention which is for an article conveying 
device wherein articles supplied intermittently in a plu- 
rality of rows are conveyed continuously in a single row 
or articles supplied continuously in a single row are dis- 
charged intermittently in a plurality of rows, a reciprocat- 
ing driving mechanism which causes the article holding 
member rotational conveying mechanism as a whole to 
perform a reciprocating movement through a specified 
distance, and the rotational conveying mechanism and 
reciprocating driving mechanism are respectively pro- 
vided with independent driving sources. As a result, the 
article conveying device can be endowed with all-pur- 
pose adaptability which allows the selection of desired 
patterns regarding the number of articles supplied and 
discharged at one time. Furthermore, an excessive load 
will not be applied to a single endless chain used for 
driving as in conventional system. Accordingly, no drop 
in positioning precision occurs even in the case of a 
high-speed operation. 

Claims 

1 . An article conveying device comprising: 

a rotational conveying mechanism which 
causes a rotational conveyance of a plurality of 
article holding members, which are disposed at 



equal intervals, in one direction along a ring- 
form track that has a pair of parallel sections, 
and 

a reciprocating driving mechanism which 

5 causes said rotational conveying mechanism 

as a whole to perform a reciprocating move- 
ment for a specified distance along said paral- 
lel sections; and wherein 
said rotational conveying mechanism and 

10 reciprocating driving mechanism are respec- 

tively provided with own driving sources, and 
said article holding members have a moving 
speed that is obtained by synthesizing said 
rotational conveyance and said reciprocating 

is movement so that said article holding members 

are moved intermittently a specified distance, 
that is equal to an integral multiple of an attach- 
ment spacing of said plurality of article holding 
members, on a first side of said parallel sec- 

20 tions and are moved continuously at a constant 

speed on a second side of said parallel sec- 
tions. 

2. The article conveying device according to Claim 1 , 
25 wherein driving sources of said rotational conveying 

mechanism and reciprocating driving mechanism 
are servo motors, a rotational conveying speed of 
said plurality of article holding members is set so as 
to be different in an advancing movement and a 
30 return movement of said rotational conveying 
mechanism, and a speed of an advancing move- 
ment and a speed of a return movement of said 
rotational conveying mechanism are set so as to be 
different. 

35 

3. The article conveying device according to Claim 1 
or 2, wherein articles are supplied simultaneously 
to said plurality of article holding members when 
said plurality of article holding members are 

40 stopped on said first side of said parallel sections, 
and said articles are successively discharged from 
said plurality of article holding members, which are 
moving continuously, on said second side of said 
parallel sections. 

45 

4. Trie article conveying device according to Claim 1 
or 2, wherein articles are continuously supplied to 
said plurality of article holding members, which are 
moving continuously, on said second side of said 

so parallel sections, and said articles are simultane- 
ously discharged from said plurality of article hold- 
ing members when said plurality of article holding 
members are stopped on said first side of said par- 
allel sections. 

55 
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FIG. 3 
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FIG. 13 




24 



EP 1 035 023 A1 




25 



EP 1035 023 A1 




26 



EP 1 035 023 A1 




EP 1 035 023 A1 




28 



EP 1 035 023 A1 



J 



European Patant 
Office 



EUROPEAN SEARCH REPORT 



EP 00 10 5138 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCL7) 



US 2 551 080 A (ALLEN) 
1 May 1951 (1951-05-01) 

* column 1, line 1 - column 2, line 27 * 

* column 3, line 18 - column 8, line 21; 
figures 1-6A * 

US 5 660 264 A (FPS) 

26 August 1997 (1997-08-26) 

* abstract; figure 1 * 



1,3 



B65B43/52 
B65G23/30 



TECHMCAL FIELDS 
SEARCHED (lnLCL7) 



665B 
B65G 



The present search report has been drawn up for all claims 



THE HAGUE 



Date d oompl H cn of &m mu ch 

21 June 2000 



Claeys, H 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant it taken alone 

Y : partaJajty relevant If combined *tth another 

document of (he same category 
A : techndoglca] background 
O : non-written dedosure 
P '. ii tw iiteul ate document 



T : theory or principJe underlying the invention 
E : eerier patent document but pubtoed on, or 

after the fling date 
D : document cited in the application 
L : document cited Jor other reeecm 



& : member of the same patent famly, correspond ng 



29 



EP 1 035 023 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 10 5138 



Tbb annex lists the patent family members relating to the patent documents cited in the. above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

21-06-2000 



Patent document 
tiled in search report 



Publication 
date 



Patent family 
members) 



Publication 
date 



US 2551080 



01-05-1951 



NONE 



US 5660264 



26-08-1997 



NL 
GB 
IT 
NL 
NL 



9401413 A 
2292926 A,B 
HI951842 
1001106 
1001106 



A 

C 
A 



01-04-1996 
13-03-1996 
29-02-1996 
12-09-1996 
11-07-1996 



) For more details about thto annex : eee Official Journal of the European Patent Oft toe, No. 12/82 



30 



